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PROBLEM TO BE SOLVED: To provide a pigment sensitized photoelectric conversion element which conquers a 
defect that photoelectric conversion efficiency and durability are not compatible, which has been viewed in a 
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battery are constituted. 
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H^^CH2CH a O^»CH 3 y31 ^ 2 X . N(S02CF3)2 

Me^ A .Me X" Y31-3 X«BF 4 

N N 
I I 
Me Me 



(Y32) 

Me x + ^Et Y32-1 X=l 

^ A ^e X" Y32 ~ 2 

N N Y32-3 X=BF 4 

I t 



Me Me 



[ft 1 1 ] 
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(Y33) 



20 



CH^OOtCH^ ^CHaCHjO^CHa Y33-1 X=l 

Me^ X ^Me X' Y33-2 ****** 

Y33-3 X=BF 4 



(Y34) 



Me. 



I I 
Me Me 



Q 

N 

s X ^Me 
N N 
I I 
Me Me 



Y34-1 X*l 
x - Y34-2 X-NfSOjCFafe 
Y34-3 X=BF 4 



(Y35) 



4^CH2CH 2 0)5-CH3 



XH3 



Y35-1 X«l 

Y35-2 X=N(S02CF 3 ) 2 
Y3S-3 X=BF 4 



(Y36) 




[0 0 2 9] 
Uti 2] 



Y36-1 X=I 

Y36-2 X=>N(S02CF 3 ) 2 
Y36-3 X=BF 4 
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Y37-1 



0 



SCN 



CH, 



Y37-2 



a 



©N 



SCN 



C 4 H 9 (n) 



Y37-3 



£H 3 



["> e SCN 
©N 

CeHi3{n) 



Y37-4 



9 SCN ® N 



Y37-5 




a SCN 



[0 0 3 0] (3) WM®mm<DBFtt 

It. pS»Oft^ft*»*te»LT0 .0lK»W±50H 
ffi%J-XFTN&SCi:tfil?3:b<, S6K0.lJI»«±30 

co o 3 1 ] tits Xf&vicDWffi&mmiiTt-t?*- 

Vhi:LT!if$t<^ffl^nSOtt> 3 7f*i, MJX 
(4-7n*7x-;W 75-72*'vHt*an7y? : 
t^-K NOPFe , SbCls, Bre, HC 10* , (n-C<H 9 )4C 
104, H;7;U*n§fiL 4 - K-r£/;U^>-tf >X;l/* 
>Kv 1 -t7^b>X;U*y^ FeCh> AuCh, NOSb 
Fe, AsFs, N0BF4, LiBF4, Hs [PM012 O40 ]> 7,7,8.8-fh 
5'>7V*/S^£y (TCNQ)x 75>-ls>mmT'&2> 

LTO.O0OlHffi%JM±5SS%«TT-fe»3. 2 L 
t^855BB«0 .00lKil%J^±3affl%WTT-fe5o 
[0 0 3 2] *^(D«ffi&ftj|«)ff$ LI/ fe 

005 \l atUllOO Ji m&TT'fe (3 , £ 5. K» £ L < «0 .01 /i 



mW±507ioWTT-fe5 o 

[0 0 3 3] *!»»Opi!ft»Ht#HMm9M«J:tFSn 

^fiicffi: pwmm\^m*m&*m®.mm.®m&±.K 

(JBfiES 3 ) »Mtt«IW/ p 

fc?£tc, pSfttSWk^^SS^^^o^t^figs^ 
5. 

[0 0 3 4] 1 ) tt»»ijS*flj|^TfT 9 C ttf 

20 »l*»aiDtfca*jR*|MEb, Xtf>n-b^ -rw-y 
7*3- h& i7-W7n-hS, A-x>n-h 

ngl,>{i, JKH1#ffF^2 6 8 1 2 9 4*fE$ 
©*y/<-*ttffl-r h;l/-^3 ^3- hj£3?cQ 

<t mm LT*ffi»ttia*#is-r set * 

30 K*«<i*»-r5Ci:*Wf L<?fb*x§ 0 Mftf$© 

L < «40tJi(±150'CJ.XTT-SSo 
[0 0 3 5] 0Bjattt2) (CfcttS p^lRttfl:fttt¥t* 

gKMfcWiSfok^ -ISK#-HinJKliafi50~400 

KSfilO- 6 ~10- 3 Pa, mWM&O. 01~50nm/sec, 
40 Sffiiatt-50~+300'C, MP5im~20/iiii©iBHT*g|it* 

[0 0 3 6] (£^3) fcS'tSSMtttroitOiifll 

«, »$L<tt*+xhji, xtrya-hii, ajtjsi? 



(13) 



23 

C0037] (b) mn&sm* 
•wtifctta, m sta (2) & 

[0038] (1) ©lift, $fgJ8£ LTft«<D<fc3K: 
[0 0 3 9] (2) ©igft, S%fB«(c««tiJ«$0« 10 
ttSJt LTttftJI (WAtfSft* ft, as, SI, 7*5- 

7 a, d^a, -c a^o , g?^, zfcimma 
&mmm « v*j* A-xx$ft®fw&, KftxxK 

2 HO .02~10 /i oiflgtf!i? £ LV\> 
[0 0 4 0] ®«1££8(mSffiS3a#teV>g«fcV\, {if 

[0041] ®ait$#*(iiA>e,)t*fla«^«iiftfc 

[0 0 4 2] smil^i: LTti, #7X$fc« 

L</>„ fcfrT- & 7 -y ifi* H— fcf >ifLfz—WL{t 
XXfr£&3»ttjf£ffi3Xh©V-XE0c7a-h;tf 30 

t f 5 £ JSE* U 7 -c ;VA tcijPW 

©WBfcLTtt* rh57ir^;Hr;l/D-X (TAC) . 
4?Uxf-UVxU7^b-h (PET) , #Uxf-U>-J- 
7*U-t- (PEN) , ^^J^f'y^'J^fl/V 

(sps) , #'J7i-i/yx;i/7-c K (pps) , tfua- 
(PC) , XVTVU-b (PAr) , #'JX/U7 
*y (psf) , #'jxxx;bx;i/7*> (pes) , #yx 40 
-f;l"f5H (PEI) , IWWU7-fX XnAft 

O^Jf (* 1 m'Sfc »)0 .01~100gi:-f 5<Dtf$?3: U\ 

[0043] mwmm&%ftfr<Dm.tnZTt>f%Bm'& 

«U- K*HV^»0*«»* U\ ft® U- K<Dtt«li7 
;l/ = x7A, Si, £B, ft, Qft, x-yy;V^<Dftjgtf!i? 
$L<, &K7;U5x7A:fc<fctf8Stf{t?l;U\, ftJi'J 

<D±(C7>v|g^F-7Lfc^tXX, SfcttlTOlifrC, so 
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lffr*©fc#SU\i ft/aU-FiSm^SAS-fftS© 
<6Tttff$L<ttlO%ttrt, i(3»$L<ttl~5%i: 

-rs„ 

[0044] (o mm 

cftlc J: J: tfiE?L©«£tt£ f: LTfefftfcfct^ 

[0045] (1) ^mm&T 

¥®#mfr?tLTt,t, f'jny, YjI^-VLcd*? 

ill-VJRfkftfciWMfc. ftJg<D*;l/ny 

-f (jWAtfs?ft«j, itm *.\sy{mm , 

^d77*^ h*Bfi««r«ft:fitt (0U*if^*vS6x 
hny^7A, ^*:/&:*j;l/->7A, ^^y^h'J7 
A, ?-*:/&^'J7A, x*7&*'J7A3?) tf^ffiffl 

[0 0 4 6] »JU^lO*;l/3yzKttT, 9* 
X XX, ffiSK ft, ?>yxfX '>";l/nx7A, m 
7X7A, Xhnv^7A, ^>->*7A, -b'J^A, 
-yh»J7A, /^~>*7A, 
>^;KDi?fbfe, iJ K3 7i», ffi®, 8B, ig, 7>K 

fl:ftW*W(*i:LTttaS»» ^U7A, ^>i/*7A, * 

[0 0 4 7] *l6Bflti:ffl^§^W*£0»$Ll^tt:WJ 
tt. Si, Ti02, Sn02, Fe2(h, WO3, ZnO, Nb2 0s, CdS, Z 
nS, PbS, B12S3, CdSe, CdTe, GaP, InP, CaAs, Culn 
S2, CuInSe2^T'fctl, «fc ►)»£ b< «Ti(k, ZnO, Sn 
O2, Fe2 03, W03, Nb20s, CdS, PbS, CdSe, InP, GaAs, 
Cu InS2 S fcttCu InSe2 T'^ K> , ^{C»$ L < ttT i0 2 $ fc 
t4Nb20 5 T-^f), L<«Ti02T'^*„ 

[0048] *%wicm^mmm&®T-t>&%& 

[0 0 4 9] *Wi*?8«i?<0«iS«-^fCnm~ ^bO:J- 

6*«)fc-^8i?©¥^^Stt 5 ~200nmT*feS<D*W 
SU<, 8~100nm*U?)»SLV\ Sfc^M(fflD# 
(-^?) <WJ3te£ttO .01-100 

[0 0 5 0] 2fflSW±©Sae^ig 
ftLTfe<fc<, CClfft/J^^KE^tD^^XttSnm 
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jg£ L T t «fc I/*. 

[0051] *«{*TO?co^iaai: its, mm* 
<o rv)i-Y)i&<Dn¥i 7y**a*t 0998*) , & 

^f5j (1995*10 mcim<DVfi—f)vm, 

r 8r£fi£j£ Y/l- ViVmc <fc « t *m 

XflWj > STOfe. £35#, gl9*§, 1012-1018 
S (1996*) KK«©y;l/-vOl/ffi##3:U->o $/cDe 

CO 0 5 2] ¥*»«tt?A«{bf-*><0«#. ±MV 

mt=f-*y fetttlSffl&ffij SffigfflRS (1997*) 

6fc:v0l/-Y;WSi:LT, ^—7" :M> • *7 
• 7^'JA>- *757^ • V-9-X7--C-, fg80#. % 

12*1, 3157-3171H (1997*) KK«W);£j£->f\ 

•9-^F5)<D^5*;I/- v-rimi/X, £l0#. !g9*§. 

2419~2425MfC|EK<D^ffi fcjf S Ll/\, 
[0 0 5 3] (2) ¥*§ftiKiEi?Jf 

[0 0 5 4] WHW^«HR»«fWr*3Srttj: L 

[0 0 5 5] #ft«fc LTtt, 
(«Atf^*y-;k x*y-;k -f V^a tf;l/7;l/=i 
-;k -^pd^Jx 7-trhX 7-feh— hU;k W 

xfftfyx^uy^yn-^cD.fcp&tfijv-, ?jL®jg 

feJ:^. tfyxf-byyy n-;bff)»?l^x.sci: 

nTfcfcftSOT?, ^Ux^b>^iJn-;l/^Sn-rSC 

[0 0 5 6] ^fiSjfcLTtt, 7^11 y-i ^aV&fc 
LTa-m 7^7^ y LTx 

-4589^fC^^?nTV>57^-V-^-^ ^§^268 



1294<f, |B|2761419<§, |S)2761791^lCieiEtDX5'(' F 
?7«f7<O3*0]8iJS;£tti;At>, C3JSR, dfAKS, Xi/'J 

[0057] mttmwMkmmmtmwim 

lf0.01~500Poise) TfiX^X F;l/-i/3 

(WlxlfO.lPoiseJ-XT) TB^74'H*7^-S, 7-f 
■\'-^-^S/c:«Xt!VjiAWSL<, £|-&§iK-r.5 

20 [0 0 5 8] ¥«#TO?<DJi&*Jifc|g?>1\ &g<E> 

m ztttzMftrnzzmmttLtcwzc tt>x-i* 

T&So ^l^{c«, x^xh;l/-^ 3 >jS$fc«X 

■&im#K.&m*mi5Lxt>ii<. m.m^^-tm.'mm^. 
v->mimt&tiL<mx'%%, 

so [0 0 5 9] HfiC*»tt«IS[?BlOjPS QS^IBOJP 

«?©ffi«ffij*ffii*fc»msig3-ic «fe 5 o X 
o.i~ioo/imT'*S„ *KMt?fifc:ffl^3t§^ 

S?BO)P$ttl~30/xm*^SL<, 2~25/imAU»J 

»* l^o ¥m#mL?<D3mK 1 m ^ afe^^stto . 
[0060] ¥w#?sii?^®att3:}fft±tc*i^bfc 

Hti40r W±700^C«TT*fe !), J:»){ifSL<li 1001CW 

±6oott(TT-a&?»„ s ittamsiattm~iamm& 

5:Jtf**fflv^Ji^ ififJBjffllH:3a«*0*ft:*JB<fc 
so «8«FCJ:9Rrflli:a«. 
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(15) 



ftllll 2 0 0 1 - 2 3 0 4 

28 



10 0 6 1] iraiMyi&¥#ftffi&7©Sffi«l£i§*2 
[0 0 6 2] WttMtt?tt£<0ft**5Hrr6<:i: 

MHBSirW, auriooofeag-e&s. 

[006 3] (3) feUt 

[0 0 6 4] l5 Lfc«tt¥«{ttHa?<0*ffiK:»r 
5iiSfti|g£g (interlocking group) ^LTI/^O 
if$U'. #SLV*S£SfcLTI4, C00HS, OHS, 
SOsHS, ->7/S, -P(0)(0H)2S, -OP (0) (OH) 2 $ 

* U- h 43 <fc tf a -<5r hxy u- h © J: 3 ft * feigttfc 

#-r**i/-hfta*«*tj , 6n*. ft^T-tcooHg. -p 



COOH COOH 




(0)(OH)zS, -OP(O)(0H)2.a/M$fc:S?3:Uv cn&<o 
?rt**»J*LT^T*J:if\ Sfc# 'J 

[0 0 6 5] OT. S3tSJCffl^5»$ U^ftjRfcJM* 

[0066] (a) &m®to&m 

0Rff*® ! l$fr4927721^ IrJ4684537% > P5084365 
^ H5350644^ |r]5463057^ 1^5525440^, 
-249790^, 1#S¥l0-5045l2#, TO98/50393^lCgBJg 

[0 0 6 7] £5fc#f|B£T*ffl^3/l/x-*A*Stte^ 
ttTE-ISS ( I ) : 
(Ai) P Ru(B-a)(B-b)(B-c) • • • (I) 
tJ:!)«niOiW*U\ (I) «K AittC 

20 1, SCN, IfcO, Br, I, CN, NCOfcitfSeCNfreftSSfr 
&9tftlftEffi?*SU pttO~3©BaT?**. B- 
a, B-bt5<fcQ*B-cti^n ; fn34i(CTiaS:B-l~B-8 : 

[006 8] 

[ft 1 3] 

»-2 



B-4 





[0 0 6 9] (fcTcL, Rati7k^Jg?$fcttEg5a^ 7~i2©E&3:fc«ftlEgl©77;l/*/l/g, &5WiK 
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£ XS7 5 )\s*)im<D7 y -;l/»#tt fe £ 91 
(II&9L Hft^) fti^o ) «cJ:0**tiS{b^* 
^SgtftifegttEtt^g-r, B-a, B-bfiitfB-ctt 



30 



[0 0 7 0] ftBKtt&SoffS Hf^JH*«*aTlcjS 

[00 7 1] 
Hfcl 4] 



[0 0 7 2] 



No. 


A, 


P 


B-» 


B-b 


B-c 


Rb 


rt-I 


SCN 


2 


B-1 


B-1 




— 




ON 


2 


EM 


B-1 






R-3 


CI 


2 


B-1 


B-1 






R-4 


CN 


2 


B-7 


B-7 






R-5 


SCN 


2 


B-7 


B-7 






R-6 


SCN 


2 


B-1 


B-2 




M-COO-N'CCH.-n), 


R-7 


SCN 


1 


B-1 


B-3 






R-8 


CI 


1 


B-1 


B-4 




H 


R-9 


I 


2 


B-1 


B-5 




H 


R-10 


SCN 


3 


B-8 








R-11 


CN 


3 


B-8 








R-12 


SCN 


1 


B-8 


B-2 




4.4'-COO-N + (C 4 H,-n) 4 


R-13 




0 


B-1 


B-1 


B-1 
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CH, CH, 



[0 0 7 4] (b) ^f-Vfefg 30 2nd. Ed .vol. IV .part B.l 9 7 7?L mi 5m. Mt3 6 

*»WT»»*t<ffl^6tl*>tf-VftJ|jtt, RHTi 1 9fr£>4 2 2H, x;Mzt:7 • IMxyx • /<7'J >y * 

-35836*. ftgfPF 1 1-1 58395*, 1fP»S¥ • *>/Sx- (Elsevier Science Publishing C 

1 1- 1 6 3 3 7 8*. f$M¥l 1 -2 1 4 7 3 0* ompanylnc.Jttffl, gBWMBl .077.611 

»M¥ 1 1 -2 1 4 7 31*. Rfflf9lt8 9 2 4 1 1 * *. Ukrainskii RhimicheskiiZhurnal . Sg4 0#, Sg3 

*3cfcQ-|WJ9 118 4 1 90»mniicC«OfiX?ft * 2 5 3-2 5 8H, Dyes and Pigments. £2 1 

5 0 Ctl6©«0^iaffifcO^TI4, #, 2 2 7-2 3 4M*3£lfcnt>(D%.MttmZtirc 

— 7-(F.M.Hamer)^ lA-f DIM $nj >y? . £Kfcfti?teE«*ftT^*. 

>X-^7zy^X • 7^ F • 'J l/^f-f K • C00 7 5] (4) ^ffl^TAa&XQft* 

7 >X* (Heterocyclic Compounds -Cyan ine Dyes and Rel ^SS^iiSia^lCfell^^^-tt^fCtt, fefg<Djg$*H: 
ated Compounds)J , ->*3 V • 7-T U- • 7> K • V 40 A<^L^^»fm?J|«^«mtt$mf«S 

X(John Wiley 6 Sons)tt--a-3-^ % PVKX jBT**\ 6«<OjS«*¥SM*«tt?JUc»rr*^a| 

1 9 6 4 ^W, x- • IA • X (D M .Stunner) fcffll^S C fc *<T' 1 S„ f5#<Di§£, S«j£. T4 7* 

* r^T-nlW-Tiry • nv^yX-X^-wl/ ft, n-m x7-*-f 7iSWttfflq«"***. ft 

• he* *x • << y . *h * v v * . y $x h «j mmm<o®£, &m<D<&m*muT-n? x % * ^ u 

-(Heterocyclic Compounds -Spec ia 1 topics in hetero ! 8f$ :s F7-249790*£E^24 v lT<,">5 ,k 3 1CM&8oSLT 

cyclic chemistty)J „ mi 8^, mi 4195, ®4 8 2 fToTt<tv^ $fc&g©&ft;£j££ fCti, 7-f^- 

*^ 5 1 5H, 5^*3 > • 7-r 'J- • 7> F • -9-vXUo ^-j£. x^-T K*y/<-& x*x h^-^a yj£, 

hn Wiley & Sons)?±-^a-H-^, D>KX 1 9 7 A-fyfc Xe>j£. x7U-ffi^fe»J, WM^ffi 

7^fk rn-yX-ysxhU-- *7- 3 tLTtt, dbfK, *7-b ;/ K ^5fcT7, X*<J->0] 
>^7VX(Rodd s Chemistry of Carbon Compounds)J so WmtMbZ* jg&tt, fefg©&8?ttlCj£i;Ti§l[jIfl?T- 
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;K t-7*/-;k ^ys/;U7;to-;l>39 s xF»j;U 

^nn-otf;/*?) % x -r;l/S (->*x*;l/x— r;k 
Th7tKD77^) N 5>**-;UX;UjMrS'F, 75 
KS (N.N-^^;U*;UA75 h\ N.N-^^l/7-b^ 

USVx 3^f;l/W/'J->Vx i7f;« Off 
Kx^ R«7*-;WS) . 0S8?xx-r;U« ttiJgSi'x 

(7-thX 2-7$S>, D'N+ty^ , «<k 
7j<a ('vWJ-x 5»x-f;k ^xtfx K;l/x> 

» *cft6©«aa*tfatf6n4. 

[0 0 7 6] fe*0»«©«itffcO^Tfc» 

?aoaa*£n*ic, ffitttta <fl*.tfo.oi~500Poi 
se) Ttix^x h;l/-i^3 >jS©{6t*aai9JffiAiaa 
SfcflSiffififiS (0H*tfO.lPolseWT) T'liX? 

[0 0 7 7] COJ:3Cft*OJ6*«Ott*, gtfJ«> 

aaaa-rtu* j:^. aaaoaaaatcarsan 

[0 0 7 8] *»«©feJlSO#tttt*?tt«ona(C* 

V\ aS«5#»*ttO\ 74rFxhU;Mf©att»a, 
7>P:i-/l,a»M© J; 3 

ta»ffli*fT$©*«#*u\ inaasa, ¥#f*a& 

4o~8or©HT*a<eaa»as**©tf»i:u\, 
[0079] fea©±$astt, aaasaaoaaa 

Sa (lm 2 ) Sfc!J0.Ol~100mmol*'<J8F$U\ Sftfe 

*©^tt«&?ictt-r««*att % i g 

Sfc 9 0 .01~ 1 mno H?& 5© *1J? $ LVo C ©«fc 9 Sis 

tf-tttea&ft*. ctucau aa«i'>a"r**i:a 

[0080] ££©£ 3 aa*ra±©«sflui!*«jrr 
ssm\ aaoftaaaaaaaa^Kaaas^T 

-;ua© ww6n«. sfcamKRaaaaars 
[0081] jft»aa«©»**ajt"r*i«^ aa 



«aaK»aLTffl^Ttj:i/\ 

[0 0 8 2] (D) ftS 

©IEafctTf^ffl-r§t©T'$So aSttttE<D*«& 

xjwtBiaK, vatttfflfr&asamuoJtui 

io ^rt«kv\ waa«afcffli>5a«*jf: LTtt, a™* 

a, oi/->7A, -iyv*jLMf) , &a« sfcaaatta 
aa<ti& w vs^A-xxaawMfc a^xxK? 

^ a, a^ a, 7;usx>>A, ^y^s/^Afcjfisa 

$aaa©aa» tf^sfca:/?**? c 
nfc±B©aa#j*a**fttt5iMiLTai^*. as« 
aa©a*»±«p{caasti*v^^ 3nin~io/im##3; 
20 u>. waaaa*^aa-e*sa^»i, *©££«# 

*L<tt5/»««Tl?**), S6»C#*L<H:5m~3 
^m©gsHT-*5,, jWM©aaffiAttfiv«J:v\ » 
^Ll/>gSffita©affltLT«80Q/D«TT*fe0, £ 

[0083] aafKaafcaao^-f &** 

fc at aatt^ a <* t w®©'>^ < 1 1 -35r««aa 
wtaaT*tiaav\ ««aa©a±©aaj!»»5tt, 
aatt3a$fc*aatc lt, w*aatt$»a«^6x 
30 as«*©jWff*u^. con^taijtsEjrt-stt 

as «: ttaai4©a<t^*^» l x $ it it x 
^-y^, ast^ttaaMRaffiR-ees. 
[oo8 4] MMit. aaana±c:aaaa«raa 
a» y>y*$fc«^a (pvd, cvd) -rs*\ aaaaw 
•r*a«©aaa**iS5f**tntfj:v\ aatt 
5»tt©«atisi«fc, a(c»o«iaa©«a(ctt. a 
s©a8i*T»f sBtt-eaau - F*a^*©aw s t 
t\ aa, »*i/^aau-F©aaaj:taMB!rffi, 
40 aa>j-Kaa(cj:«Aat%a©ffiTaaaattstaa 
©a&tuc-p^So 

[0 0 8 5] (E) %<D{mm 

*T&*)m£LXm&l,Tl3<CtfftS$L\,\ Tat) 
StLTjfSLl/^ttTiO!, Sirfh, Fe?03, W0s> 2n0, N 
bjOsT^O, ^P>JCif$L<ttTi02-e$§ o TS»3att 
Electrochtai. Acta 40. 643-652 (1995) fcUaSft-CV 

so Ta0a©»SUl/^KJi«5~1000ndKT"Pa6*), 1 
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0~500nratf2 £KSf $ LV\ 
[0 0 8 6] MmtLT<m?ZWm&lLftfrtS 

[00 8 7] (F) ftftSJAX^OrtttttlSfia Atttfl 

«4*#iMTO*6-e«&s. *#< 2oedfMu& pis 

#i5jf£T*<6So 0 2~B9£*fgl!§{cjff3;L<&fflT-ff 

[o o 8 8] mz it, fflfimwBioatmmttmmwBi 

03tt, SMS«50a±fC-a5&JSy-Fll*SW, S 20 
6KaBWWil0a*»tt, JgftJl20, II 

#&IWl30fc£tfftg«Wl40£c©llMT'Rtt, ?e.tc 

KgWilOfcWU TfcDJfeofcfl-LTSBH^R 
tt, S 6 fC«ffi£Mff30 1 SB^^fi|jj|aM40a fc £R 
It, -«WC&K'J-Fll*R»ftaWW650a*» 
•J - F 1 1 W&F*3{MK L TBHB L fc t © T*S *) , ftllfifflfr 

e?t^A«-ra^3aT'*5o 05 «, jgH^s^50a±{c 

-»&■«;- KllfcRtt* ?&fc2iWi»«Bl0a%KW 30 
So H6tt, aWSfi50a±(c3qWiWllOa. J&UI2 

0, S^fiJl3043J:tf#ffi»flB40*:RW\ c<q±{c 
SKfS^5o*i!g Ltct><Dv&K) wmmwfr e Aft 

U Tfc9*60*ftLT««li20*»W\ 
fj®30fc«trJ2|H^Wfis«OT40a%iglt, C©±fC^ 

SHJfi'P**. H8tt, SWS«50a±fcSW#«ai0a 40 
fcSU T«»)Jl60«^LT«Jtt)i20*Rtt, S6fc« 

aHJJg&50a£geBL/'cfc©T*£fK PSffifr SJfctfAl* 
**8tli:ftoTV>S. 0 9tt, $SfSfi50±tc»IM 
10*Rtt, T^/feoSrftLTfgft^O^Rtt, £££ 
@&<E>W5g®Wi30£Rt:>\ CO±fc-gP«ffiigBli40 
S fettfflB 'J - F 1 1 £*TT 5 <F>-Q% *) , »ffiffi!l*> 6 ft 
*<AS-hr5#|j§ t * o Tl^So 
[0 0 8 9] (2] ±H«?fi 



TSJBJitSo 

[0 0 9 0] *%W©fe|gti!Sa*IS«Jfitt, ft*©* 
55y*»03a»»RO±te-b;UAt«j«Sft x *©±;& 

iSBj?*m£fflv\ J tO±C-b;l/*«fi8LT-?-©2W03t 

So X— 7\—7, h b- h £^ X +T7X h 

U— h 7, # 7 r-f vyar y tnf {f tlS*i?a — 
;Hf§i& 7*;l/7/X^yn>A|^m^&£T*fflt'>e>n 

[0 0 9 1] MWftX-^-X h 1/- b ^ 
ll*^aweKWI»ihi!ia*«*tite5J«l«OIIBfc-36 

mws&iimtiTts*). mn,itW3tNnmcm> 

OfiWW»WWlfi±«!)ft», BWCtStxf-uvif- 
/l/T-bx-h (EVA) «StK«aaBBOT'5X^y*#» 

m^wn?? vtyj Hi*-?®®, l, $ tea jtiaas 

»&BS<D7U-AT'if>F'r«y^tt{cB^U £f#S 
CtfeT'tSo 

[0 0 9 2] X-^-^FU-h^^7©*BiH}fiti? 
•b;l/«J±»»— b;MBHB«ffl y - K«U #Elt±tf ** 
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[0 0 9 3] -n. vyxvis-vz-iytom-s. ws. 
co o 9 4] *mn<Dftmmmm : ?-*m&-tt;m ; E:i?=L 

^JW20OS8llt$ OfeOAftST'&SgSSOa 

IS 

[0095] mmcTnLrzW&n^i/ zL-)i<ot§&s m 

X-y^V^ CVD, PVDl?<D^ag«c7 , D-trXa^ $81^ 
tt/ < 2 - ym> $ tett £NHt*|i&Q V— •f-X * 5 tT 
>^> 77X r ?CVM (Solar Energy Materials and Sola 
r Cells. 48. p373-38HS»ClE«) , BflWe<Dtttttt¥ 

[0 0 9 6] WTt^coffl(Og|5tf J f>I@{C'C)l,>Tpa!-r 

*3WWft±, -iwufiMtt rtLMJFoiwic 
jSCjfcKEVA (x^byt*-;U7-b-f-h) . 7-<Vkk 

torn* m^tmtmm'mvhi. *?*-)wm 

[0 0 9 7] ttihtm**;l/±fcBJ&r*i:*tt, #8 
ttn-ibiiElftMMKtt. K^llllE&SD&S&g^ KS 

[0 0 9 8] LTPET, PENafcQpJfiHtigftfc 

[0 0 9 9] RIKjWlJfeiWaftaftK, ^a-zKOft 



[oioo] ffc, ■b;i/coas*y;i/-tf>'^$rci±^ 

[0 10 1] »ttBl**±W* fc»»Ctt» 3tt««*4< 
»B*aiiLT*Ort«*TS!iait.fcJt*fi;«S , eT3tt 

& Ag*Ai**f»sfctt* -&/KDST 

JftCA 1-MgS fcttA l-T i* £0£&N«KltjB LTR 
[0 10 2] Sfc. &«^£±t:r« fettle U-fe/|/M» 
-fr-#yfV S9«tt7l/4->7;l/'>-HcJ:«» 

[0 10 3] 4^Jv-7*/UA^©7U**7VI/3a$<* 
V>ft*fia}ti<DJi^ s a-;Ut>c<05:jf O tH b 

'.XfcSJWrLfcg, mM^U+S^l/TRatt©* 
Sfctt-ef-d/fsc tie J; »)«**(**f^BT**. 

Solar Energy Materials and Solar Cells, 48, 
p383-391§B«t<D TSCAFJ t <ttf nSt^a-zHISItt 
so SCttT'fSo MK, 7U*$/7;V3d$fl»&ffll->fc;*: 

f So 

[0 10 4] «±WifiLfcJ:3K, ffifflBW-^^ffl^ 
[0 10 5] 

fSo 

i. =M£**>wm<Dmm 

io rtft|?r7 L 7D> (SgB^) 3-f--r>ybfcrtS«2 

XD^l/tt Degussa P-2 5) 1 5 g, *4 
5 g, ftftftl (7;!/ K'J yf-m Triton X- 
10 0) I g, itgO. 5mm£D->";l/3Z.7e-X (x>y 

3 0g«rAn, *yKy5-fyy-5* 
(7<<*v>7X.mi) %ffl^T 1 5 00 r pm{CT2B$ 

5 /i mT-fc-p fc (— ^JS? OSgtt 2 0 n m~ 3 0 n 
so m) „ C©££<D&g«MALVERN?±E<V*£— • 
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CO 10 6] 2. LfcT i OzlUKDffig 

2-1.W2BA 



[0 10 8] 2-2 .®iB (J. Phys. D: Appl. Phys . 31 
(1998) 1492-U96«:acJl/^cffi8i^ffl^) 



(txX*n-x^>^Lrci»«14*-7X (B*«5I? 5ni<D»J<^Cfl[)}8fStc^o < SnSTLfc. f#c>ft/c 

S ; 2 5nmX 1 0 Omm. ffiSHgftlOCVD) ©jgHEffll £&<D (jg&T) 125'CKM!iLfc*-y 
0-35 (ffi^e5nu») ^r^XT'ffioT^Lfc^ Ele Hcgt,^ffi^ftioO/D<D7 -y|i?* K-7 

ctrochipi. Acta40. 643-652(1995) tI2®^nTV^X LftffiffcXXfca— f -f >?Lrc®W&J37Z (l .5cm 

Onm) fcJfcfiELfco #«B(ll<D-g|5 (4S^P,3mm) fc io m*mm<D{m\m^k<D tW\ KWMPK XtU 430X 

1&m-r-y*i&r>T^-V-tU C<D±IC#7Z® T'lOtfO&figLfc. ffijSft, ««±<Dt>tffjnfcg§i»T 

*ffl^T±Eo_IWfc^*>iMIJt«*i6*Lfc. lift fr**t»Bfe^fc. coft, a^fcizs-Cfciol&Lfca* 

a* mT-fitmmu mmvi mwtLit. mmsicmsmLx. m usox.m) u mm 

- 3 2 ID KAtU 4 5 0 ttCT 3 0 #Mjftl8 Lfc. * H^3 ji C CMM*7 >*-7*»}K, 

5X«R*>a,U 7»flBMPLfca, «ltc^tfel© *«*0*lfcaaU «}>LT, 50lCfcipJ)!lLfc7-bV 

x*V-/Vfcifc (3X10-' *;l//y -y h/P) fc£jfrc >T?10#|lSfc# Lfc 0 ±S£<Oft»»»«a 

1 2WIHa»Lfc. ei»fiS*if 7 X%7t hx h ij ^ 70r{ciD^Lfce^0Dx^/-;l/}g^ (g i 

;Veft»Lg*SR*U 2 5mmX 1 OmmtlfC^KripXL fefSt25n,g/X*y-;b50ml) fc2#|ffl*|i|Lfcfc, ?<D£ 

?K ^(*?S6?©^S{±3g/o. 2 T-feo/c„ ftfe, * ffBSSfc. 

1 (fOfiJROSS* R-K R-6l?«MKE<ORutift: [0 10 9] 

fe^<O*<t(k^0"JT*^L/j:€,<DT'$!3, S-l-S- [*1] 

[0 10 7] 
[(tl 7] 
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[0 1 1 0] 3. |ffiHHOIB« 

t&mmn*- x-a-ha mtszvcm), mmmT 

»Offi(Dffi*lJ:tfEffi)©**S^LT»J*L;fc. 
[0 1 1 1 ] Affi : nBftg&& O&ftffi 1 ) 
CuIOT-bh-hU^JMS (3 .281%) IC, aifcCtt 
2ftfti§S!lgttS?ft*g 1 CE«*nfc«ftiBki:ft« 
J: 5 San, »l*LT$*«*fl«l,ft OftffiKA) . ± 
E2 -ef^!lLfc«i(Afe L< «B)flMS«ffi«aa^«<t so 

tf-lr^KDHai l miS*JteSf— 7l?ffiffiU lootfcjl 

»lft*7h^l/-HCt»T2 ttHftB Lft„ 0.2ml 

CO 1 1 2] Bffi : SWt«filM--/t-3- hffi 
B?ffi2) 

±E 2 -pftS L fcftSAfc L < Um©8ttSittita# 

fflJ»Lfc*y byu-Hc««T2»IWttBLfc. Cul « 
07-bh^h'J;UjgJ$ (3.2MK) 0.2^Sio#8Afr 
ttT, 7-fe h- h U;I/*»«*«fttf 6U>t> < »)ttff(A 

t!>3- h (El^fl: : 300rpp . 5 g>->3000rpn> ,60f» 
Lft„ xeV3-h»©Mttl00^TMB*,O«l£e»L 
ft. 

co 1 1 3] cffi : mamma*- x-a- h& (?g 



Bgffi2) 

±ie 2 T'ff » LftttffiAt L < ««®Bd#IIBfStBa5^ 

nfto R2f"+^<-F»J*lxl0- 4 PaST»aELftO 

CulX0O#-H*W»UTiW2(i«O«ff»»iJB 
^BlcUfto coa» S 1 IS«O^B!iSfl/KS<D7-b h 
-MJ;l/»M(2.5M%)30fi BffitPIfilJcxif > 

[0 114] Dffi:?gi!l!^T^!3ffi(®B)cffi3) 
±E 2 T'ff Si L ftWffiA fe L < ««ffiB©««ffiStBgP» 
^ff-/T'fiiIL, g 1 MW,<D®MimMm<D7-b 
h-h'J;l/JSffi(2.5aS%)30/i 1^:, Bffit^tXtf 
V^-hU SEES£)SUft„ C©^, CuI<D7-fehr.h 
U;l/jgffi (3.2HS%) 0 .2ml?:10»eSMtT, 7-fe h 

fco 

[0115] Em:®mmTm&wis.&3) 

»f— ^Ti»«L, «lia®<D)gS!6ffi«(3?K07-bhz: 
hU;l/JS?S(2.5Mffl%)30/j 1*, Bffii:l^«fcxe>=i 
-hU i«EK)tLfto COlft, Cffit|S)«^affit 
J:oTn«ff±fcCulJB*»j*«tffc. 
[oi 16] 4. WfiiolSEt^liarifioffS 
KW&Wm? tt±IB 3 (OAffi-Effifc J: o TJgfie Lft©?gf 

fto 
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5XMP=l.lmn.. tMXlcmX2.5cm) <9fi£S;£±iH3 

Otffi 2 ) : ±K 3 T-ftS L fc«S<D«ffiSWB±(c, 
±E3CCtti:R|i;RS!aS««B*«^T. Rj*700n»O 

J}(±K:<fc»K a 1 (C^L T\ lanc^LfcS* 

<fffi)L tftt>%, #^X50a, gfflllOa, TKhT^Jl 
60, &*4)ft&LfeTi02t!&B2(k «H&»flB30, *t<& 

jB4o*«ii»c«oB?n&»iso*ieiHo*it«}i!i i ~ 2 8 
co 1 1 7] 5. vcmmnvtm 
was<o*«w*afiww« b fc&ts s wst io z warn 

£(«SA; lcmX2. 5cra, feUSffl ;R-6) ZCtli: W\ b 
)\>t3-**)\<-Z-**W)i;S><D#mit9 Oft 1 

0 bfcRJRo. 0 5*;l//L, ftft'J 

»«»A*f|«Lfc, 
[01 18] WOW 2 ] J£t£J8*IMH!l B (Nature .Vo 
1.395. 8 October 1998, p583-585) 

(MMA: 1cbX2. 5cm, fegtif ;R-6)±fC, 2, 

2' , 7, 7' — rr"5*X (N ,N-i/*-p-/ h*->7i 

-;VT5V) 9. 9' -Xt?D7;l/*b>0. 1 7^1/ 

•y-^nnTyf-^-h 0. 3 3mWL, Li((CF 3 S 
02)zN] 1 5m ; e;U/LCii'nD^>-tf>/7-b-r-U;U 
= 100/5 ««Wt) »*3 0f^L*;*l^>3-^ 
( 1 0 0 0 r pnu 6 0$) bfc. COS, SfiT-$EE 

[0 119] [Jt«fl3] JttUfl*fiMHl!lC (J. Phys. 
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D: Appl. Phys. 31(1998) 1492-1496) 

±E 2 - 2 TttH L fcHJW /i m<Ofe^K«T iOz 8& (« 

*M«* SSffita^SOQ/Dfc^Sf T\ 
10 ZmULfCo 

[0120] ummi] tmm±mmm (che*. m 

ater. 1998, 10, 1501-1509) 

(Sffifia500lC) TffiSILfcKfflOOniiOTi 
02«$tCRu(II)LL (NCS) (CCT-L=2.2 .6 .2 M 

l =4.4 -^^;i/-2.2 -eey 

i/V) *K9^*fCo CCQ«ffi£KSCNfc«fctfCu(BF4)2 ■ 
4H20<DX*/-;I/rgf£tcjH8U -0.1~-0.2V vs SCET* 

150W^-b7 V5 >7 , (X7J)t^S20niW/an 2 ) KfMifc 
20 20#SISU S^tC^577'l' hffl|!»*?rCuSCN«ffi{C 
fMra*T*HW*»rtU J£tU8*irattD«ftfc. 
[0 12 1] 6. ft«&a*b¥4>B£ 

so ow©*-try>-7>y (*'✓*» (oitzttityj 

to*- (Or i e lttHAMl.5) «a*Ci: tcj: t)M 
8fcfcHW£«38£S-£fc. C ©ft©3Sgtt 100mW/cm 2 T'ifc 

9&Litm&*MN*Eat&sm «t-xu-smu2 3 

30 oPflftttECVoc)* 5ilSmi5ftffifi(Jsc), JBttH?(FF), 

*j<fc xmmm ( ?j > t 2 a nwmmm&n'smmmm 
fc. 

[0 12 2] 
[312] 
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[oi2 3] imm±mmmAtbt^ *&m<Djmm 

[0 1 2 4] 

it, 3WtaSBWt*«SE<, fro, WT-om(t;/)"> 

[01] *f6wo»sbv^jtt«E8af?©«ji*^r 40 
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